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1 b
. x
I'a
-t L
ﬂi’f ,
- L]
ll!t h
"
" ; L El - -
3 — P— e,
T LIy Y 'I-\. . . -
g N \ \\ )
\s‘l‘ % . .
- . .'\.
T i T by T T T o T T hut-.h..:'\uhhhh.:iauhhha Mo T e T vhm:::'
'm - -~

*a Foaren
%

"
’.h._"ﬂ-.ﬂ.ﬂ-‘lﬁ‘.‘,'_r.'-*‘*ﬁ

il

F

-,

e r .

B 000 v N i

_‘-#m::uuu.

AN . . i"

L L . Y g - T : e :
e ™ Yoy 'I.'_-.. '-Fu! h . .
S B Y . N o N )
™ % Y . - ¥

A nl'
L 8 ™,
ot
o
"I.‘.'q‘,
ﬂ.‘k
a':;‘
-f'.-.'.'
'l /
HF"I{' .
o~
i!'
",
F
]
'Lll"
"‘*._.f"‘
"‘l..,}
l‘ ,.f'.
e -
- *ﬁﬁ o
.
'l'ﬂ
-
.kJ_ o
= oy
[
al
a
"dj
i'ﬂ_r
T
4
6

LR '
- e e L ] L ’.Lll [+
e . = Tl ;) &
A W R P Ca
", -
‘.\} - “'E'"w _“-'\u.' “""_ﬂ:"‘-ﬁq
HH_:_..-L_-‘ 1 o »" - <
wa™ -

‘i a -l.#rt‘l".:- ".:' -._':':h“!

q,: ~ o - "1“'.II Fp ::,'I n-'

H_ "y vayr . 1-5‘-"'-“' ¥ 1_'\_ th"u o L3
! | | '1 . !.‘_l:‘
M & N, M D 4
: ;ﬂ 4'_‘ = " - ‘..‘l- H
o L -

: i ‘.‘S... y e e v = w:f‘\"l“ ar= ] i i ;
1 ‘-_i ]

A

£

"k

oy

r."-?'
i -J:l. -




US 9,730,466 B1

Sheet 5 of 10

Aug. 15, 2017

U.S. Patent

T T A . A e A A P e LR e T ae e e e .
W AT . s.l.l.l_-rlniil_._-. - 1.. L] l.-.l.l l-.-.-.-__-_...”... ..-...- ' l-.-.l-“‘-.ﬂ......“.-rl.—.tll lt!_ l.l.l-.".u. Hatew " ilil.....“. ”.. R Ei.-..-_.l___l... .....|| N T T e .
e e mam wr . Lwoew v r ) LN N . S FEAS s r g E R AN Y A FERAR - - .
| e L A i A T - e e e . |
' ..._..l “lll. st T e “..-__-. l.l-..-.J. _.L_w.\-t. 1!-. .-.-._I..-l.!-“_.oﬁ‘. l..:.l.ﬂ!. ? .-.I:.-.v.r.-r.‘vq l.l.-..-..-..-.-.._,..n..v..-.-. " l-_ll_l.-.-_.-.l,..“..._...v|”.“.-.“l“lll.l.-_-.ll......._.ﬁllulnill.l.-_l.-.l.._r ...,.-..-.-.in.qnln.-... =
..\n.- " ] y \-!.- iy !‘..m-.._...__-n-._. R AN .-r_....__....\th---ﬂ-_t L R .._.ﬂn-.-i-!--.- AR :
‘\_— o r LY " .'_rr. A .Hll-_-.i-._. H.._-.-_-._...._-_ .uv.—uu-.-ﬁ.-_ 5 A, L --l._-.‘t ...u_..._.u...______..-i-l-‘-. ..,u._.___-_..--!-p‘.-....... L PLELIE N
] . r e om.m ) Y .l._l.l .1.1.._. H_.J“ _-..-_..-.‘ 5 “J.._l.ll“ ; Iﬂ_nl”.-.-_.__ o -.-.--_-.-_.-.-..-.:.-..L l.-.llr-.-..-“” .n_.LL____ I!ll.!u.!‘“!..f.__...___.-.\\“. -._.._..___......
r "_.n..-.ll-l.__a..._...-__r_r.nx._._..“-\\ _-.._..-.l. uf..atli .-. [ L " l-. ] * ._..r w -.L-\L.\I iii..__.._-.._r y n-\L\I I____._..__L..__.__. .__.._.w _.-_LL.-. ‘-._.i._.-.....
. T r 1 .-..__-_.r .-r».{i ....:t lr .._..___r__ \ln‘t...— __..._.' -.-..—._....._.__..__ L R
r R R PR e 3 ._..-)._r Iy }rr ) __.._._____.—_—........_..+ IO, 'y LI
. u.._r_-...n Wy v -\.-.1‘__..__...___..:.””, .____.._....ﬂu...___ S
o .n.__.._-. \._\‘..“.“..“ ..\.\\..“.“..“e .”..___\.‘..\“.“..“..a";. .
. f/ ! L.Jlr.l \-\Ilil!-ﬁ__ \-\llil!!ﬁl-_-.-l\-\!l.-l-.-l..--.......—. .....
" l..J-_ . " L _-._.-_-l\\\ L Tt
_ 57 W.x NS T 7 .“...ﬂ“.\ N A
N fa.ﬁa N R RN k S
| Lf—fl. Jlf.'i. i‘i f—fli. y I “.-H.._”....J-;l .t...h‘\-“.-”.._“J-_-lll.-l.‘. .-.“.-_“.....J.._.iiill.-.l! o __
w N NG N T /AP ARt
s u_.._.-..-.i. J-_#ﬂi‘ “.._....-..-:.-.i..-_‘.-. u_r.r_u:-.-.l iy 4 a I\.-_\l.-”.....-”.- ....-.--.- A \\I-Hn.._.i.rjuiirllml.”‘.l .
] u_.f#i. .._iuv v J{.-.i. ] ..tf.-.u.ﬂ ....._.-_.--l i 1.\. d .._.._r..---_--.- _-._.___.- ....- .._... -ll-l._.- ’ 1
3 u_ﬂ.-.l.l .ff“““-. “r”-t”\ xr ”.-tf.-.-.!.l-. .-.,._,..l.-_ Il ”I-.T_...u.l-r ama iy Hﬁ“..i“lrilllln.-l.-_“.- - "
o -__nl”l.- ll. L - e -f . o N .-.-.! i Pyt ...._.,,...._-_.-ll.l-l.-li.-.- " .
u.u___””uu”._u.uu" h ..uf”___”-.u.n"u".- r 11._..1 x u».vﬁnu._ iy \\\\“”Hﬂ"qu.. \\\“”.WU-“-“ e .m“..u. R SO A )
L i w..__u__.___... L o b AT L Lor ) Rt e ) -
e \F&. Zem R %ﬁww
I*- 2 I- \huh—i !ll.l‘t .-P..-..-_.-.- ST Pl S
[ Al ._.____.-...-.ﬂ_-..-..-_”-.r .-__._\.u“_..._._.-.___.r T T et - ...hun.
. = S
i .._..-.‘. e .-L.‘ " . s ey .,
2, o -..-1 o ._.- -1-.‘ i.ll .-..“__- | . I.I.-_ll.- .-.1 Fur o LT
.l_-ﬁ...ﬁ...-.u I\‘\-“.l“lluw ¥, m\\!\‘lnnlt.uﬁhi\“-‘“ . . l_.."hl__- .-H.-i__-_l.i.- Il-!.......ﬁ“"“ e
....-.l.._._... iy ._.._.._' ' " -

':.\
R

N

'H“.. ‘.l I“. .-.l-1 i.‘ ...‘...' II“....—.
..ﬁ.._..“u.“ﬁuﬁh.. ol \..w,..w\

A g . = ChRL
ll." l...l.l”....”_1\ln lI.".-..-.“l.l.-H”.q r .--.u“”l.-.l ” i 7 . 1.”.._. o l____......” Fema ””””"”
-_l.l T . ! B '

R

\}: '

e LI -.-l“-nﬁx
. o b
T - et h.ll\..l.ﬁ.l_. ]
._.1.._. e h\lﬁlﬂ.— ] - o - o ...-.mh..--..-.- L I N ST
nd* - L] L L4 u - LI KK B T FEdFF .
LI - L] Jla-- » llll - - ._.__1...__11. -_Lt I.-.--.r
- .h-_i h.l.-.... - ] L] - E.E - ! .
- l- . h x a b=y lll! b - B F = - FFd B ¥ LI ..._
[ ' r ki " LC L | - L ] W ll!-.-__..-.—_L.LL\ amw Y o
LRy ) !-n -.u_..- LA et A l.‘i _._.ul..“.__.___._._...-.-_i.-._.__.‘.-.....-1.._._“-_ L LR S
"l . Pl = L _-“J_.-ra ) .-_-.........r_.__.... T e Tttty MO
St rh Rl . #““...1-.1..\ o T z : . ety 11.._..u_....__._..“..ﬂ.._uﬁ....-.__.___r..__1....___......._.u__‘.‘.. e -.-__.__.v.._-......__.._ et Lraa
Sl L, »A i W ) . ) . ¥ . Bov b e r 1 T e Wt e
et G alatal. ar L] ‘x. " h“l. s . L P S e -..___._.-....1-..- T PRt T B
. . - e » T + o L) + o a [ ..\.1-.-._ LT T I L B I i Aow o o on T
voat ot 2. AT ey - Pl ] [ n L) n e ] Lo ] - L] LR LR A L P ™ ...l._r._.-._ L CRE
te A . ._.__.-.-....-. o . - 1 - 1 ol P T B N AT R L L %] ot .__._.._-._. .__.-._..1__. e .
et e :v_-.-_-. 1_-__-__-. L 1._...-..-__-. . __..-._-__-. EDL L TN U R LI e ST l._..__._..._._-r...- l._.._.._.-..._.-_..- L RC R
gt B M N a®y o d—.-rl L g L PSR SR RPN vor L L ISP ........_.._..q- atata ] L .-.._.-,.-.- L] afatom -
=t . Sk L) by v o s o [ R R e Tl ol -_.__..._.._..-.r... o a T e
T I I - - = %.l-_.-..f.-. m [ LR =T LRI TR e dd r 1 % & a2 aad L] .-._..__.-,..-_- P e R
T T R T T T et T AT L, T : 2w ' r ] 1.-...-.-_ . --_.-...-.-_ S [ 2T NI T Sl T .._-.._..-.__.._. . atata e e,
L e R e T R N L T T L N I R L LA [ L IR . Tk L R L L | et ] i B LI T
LI T T T T I EE PR e I | .--_.....-..-.__._...-. P e T R R ' L T o LI ] » L] ana P = E '
D T T T T T T S e L P "] AT A s . Lo T e, y SR e L PP 1 S NN P
LT T T L e e T T T e e T R "4 - g om -.._..__...._.li-__-.___.__._... maomr ST e e e a - 4 L P ] ] i ko LT .
P T R T e . -y L T e L S TR L I a .Y, a N o .-..__....._-.__.__.._.||1. ..
I T T T e O S T T T S T R 5y o . = I TR R [ s SN & x . S | e ___.‘.-..._.__._.---.-.
..1._11.__1 .............. T T T e e T N R - B L B R L L A A e e e A T T
da g g g mr ey s .1 mm = nwmmr i mmamecr - e -~ . + " aaxrrr L mmr -  rammarcr .- = 0 & x . NN NS -_.._.-.__.-.._l.-.._...-..
I L T N T T e N H . " w I . . S A I - P m 1, T M N P W N ] ar el 7o
L R R e L L L T T N T I BT - A r  2amrr 21 mmr =  2waarcr _ ' L] .._..- » "aw ..-r...i-_.-.-.l [ .._..-.-.__-_.._l.._ \\1..- a a1t
[ e - e T e . e i St P I I
111111111111111111 - ook at e e a e 4 pm A Em A a L.
111111111111111111111111111111 - llll.-.llt‘.il_-.-. . .._.l.-lllllll . ronc
- +rmar= + =rsammsr 2 wmmwmar= = xawrr 1 mmm  rFrEmAar= wewaarr * = ramwmr= + ‘=2aznaa-= F [
T e P I ] .-1.-...&.._..-_..._..1.-_.-llll_.-.|l.l1....h..--..n.__.l-_.-lllllll-..-
, P =A== = s pama= = smagm= = pgmo=o== sy pa=a= amopam== mlam= == apaea== ==amrr Fa_m kb E A a o F Camaw e m e S LI R W A
H . aatm e e AT TR L s eR e Tm e T s T T T e e e L v aTe e - s e e e e e e L AT L T N i o ey .
rams s " rames rrmwrra i rwamm - ramaa e ramma e rrarswm S rwrmwrnm S mo kol m . ..momond f Ak Al oA
N N FEaE R c-EFrmEE . S rEaE . S FPEFEEET . S EEEEE . - FPEEEET CFELTER R LM A R R A M N .
.o e e e e T T P R ) e m e B A A
T T e e N T T e T e I T T e -l &N s md A& kA
R T L L I L T T L i 0 T R S SR T N M N Sk I N A G PLEC A N
- . -0 ..+“+.. - H H - -+H... - 111...“...... i - H...H..... . g BLICC R NN N NN
N R R ettt oAt . 1 Rt et b ko T L Lt e D ey Ay P L .t - :
L L K O N T E B N I T L T I T L T T T I R e s - - - P LI - . L ' Hd AWt dan J e A EEEA N .
- H AL+ - C I N I r L] + 4 L + & LR d -l vt - - - N | L I N LT ] 1
* F EEF " 4N, s B PR AT, .t = = oaa o - I I T R S B R - E I FE &+ b E . L ._._....._..l.-l J - o pm e Ed L’ .
LU I SRl D RN I R L e TN T L e SR UL MU S L S LN rE IR A ...-_...l - L\‘I EEE A -.r..-_ i e .L-_L.n.Ll - EF .-.-..n.. T .
T A SR ow L T T e e e T T e T T I O T Tl i T T i ATt ] T Ta A ) .....-1.-..-..-.--.-..- _-........___-t.-llu.-. [ e L Ry rama - o-
LI B L L R R I B I I B - = L L L R L L I T T I I T T I R R L L LI L ) L l.-. P L I ..1.._.-.-. .I.-‘.-.-..-.-L.__\ Il_-_.-._-._..-_._.hllilii.-..__ LI IR B
maow. T T L] SRR s . - emra .  rmmar.  .mamam ..oamrEr . opwapnuyyrd gyl e ggqg ., - -mrair - mranm Y a a oLy - . ..._.1-.-. a1 b -.-..-.-.-.-.'._.._n._ b rald R halY
D R L L R R i Tl ) LR T == 1 - i mswmas  mmma mmmgpgny. o Ap s h bENTFF L p e - moEoaoa ' .o ' " ...-lIl!.__.-..--.'n_ R e F k! FEFF LI
i T A T L ] T T s o Tl A gyt T T T - mo e L] i s pp g v b rr bk e d !.-.-_-__-._-.nn__ wratatah
.._.-..-.-._n....___..n____...___n. L N = s ® 1 amEeE1 e mmEm1 s ppsmesa i Ay AN FF A N N M P s noaro1 . Y . . " rkJd I.-.__..-._-.r._....u_u_. 4 b a LI ] e __...._n__
L] P e m g g m ECNE N N =1 arFr e . 4 LT e b LN LI S B L UL L] .
._.....-.1...-.___1....-__..-1'_.. LI e T LI L LR L L LN . Lt Iii.i.._.i-.l __..u._.—_.__. li.‘..__n.‘_-..._.__ ._-. I.-.i-.i-. LI
T e T T - a et .a...q+._\.h.._..__.+f....._.., RO PR
L L T T B I R R L AL = - = s maon = opoa rm - L F ol ok 1 o A hom ]
I T A AR - o T e ST A e DML R LU B
g . e B B LS oy L
—.-.-.-. ...-__1.—_......._....—.__.....- - . . - T S R R R st T e g e B - ok %0 l..__r-..._.__.-
=1 sl = L " et T L A - - - - ad P LU | PN l.._.._.._.... ]
.-.1._..-1. P - L Tl { - . - L I S - - e d | " LN ) L]
L] LI L ] g e r - ]
__.._..._\._\\hq-.._-__.-...,.._...-i-.__ UL LA et _-...f.-..ﬂ._.__._.u ..... : e
-..___.___.____.___.._,:,_:...__H.p SR 1.\.__ e L .
L PO ) -y P DT L e R . . .
o L T N e I LI R ..-._r. 1... L . " "
i s . ML I I L == Tt e e Ty T T T At e e s e .
_..1.-._..__...._.|||__... P e, ! __._._. -pa - Wk .
LR l.-._. AT N r l-..._.... - - . - - -
, l-..__.._......_..-‘l-hl P, LI M e . Ty __._._. .-I.i.a_hl... L R B .
.__.-“n .-....___.....__._..._..._l.-_.._l.__ Lo " Y ..Jf.:_-.-..l_-.‘. H____..Jr -_.'..l.._ Tele T e
.nl-.._.-....._.-.- o =Tm L] ranaty - ....__u- i..-._-. __....__FII_ j & r r
ER RN I awm ok kmdow LI r A - - - - L e T . T R
..._.._...J.._.__i.-.ll.-\u\m._.. el et r- . . ._ru- L .......r..-q-_-. I ORI NN
s l1.1 LI LT amror " PR ar Pl -._lf.-.il.l‘ ' .._r.-t.f A L B N
+lll.-.-...n.h.1.....?1.-.l.-.__1...11.|q. =" PRE— .fu‘i!I..I-. ] u..-rt.f w4+ [
AL R P IR B N A I .. - - - . - o rr a1 - = = aw=or -
=9 n h......-.l-. -1 | J . Gy =em Ei1TaIF =T oa r W ..fuﬂ.-__-.-.l ] ; m+Fr - =4 =Tr =
L T LI I T I T T P A - . LI A= - - .
AT T TSI SR L a ; e Tl el mmeeme A T
[ I i i R T AT TSNS T T, - .-...._..-..-.\N.___.v ] o A U S
B e NN I oy W L I TR R I N e H ] L LT
R W - T Wk e ek s P A F o= = e e ke ok om
e e, Tt st i A e e v - o
g L T L P P iy p e RmAL
-wmEpa a . vy md ¥ \\-.”_ R K A N T N Nl . . - -
. - Ve wa . - P om oA a - .- . a e T e e A s
RN LS NN ) aa !_-.l..-._.r P - I oy ks - . momom o aa .
] - o madww dryT Tt e oa " moaa 4. - . e - T aww waeat T TaataeaT T ey
koo A w g dkhom ..li.lir.-.-.i..-..il. .............. e . P - ramon e . marawomae . wwEk EA R e e e,
o = e e moma [ Ch") [ P eomoaom e moa W . .. mm . narsmEa e maa sl R R B E T, T A e e .
g m e . . ammmoEom ST ok wr Lmomoaomow ot a s R meon ' .- res . a1 awrns
dawv T iammamoa- B " meaaow - - - W m -  mmmowmoawoa
.o . Frrms r o I_-_.-.-. F & h e s g m s " F R " r EEEmEFHE - . o . r
"= - amEEanm ..I.-.-_-.l.nll.-......__..-.nq- ....... r #* $+  r e rsrs = - @EEwEEd
L D e e e O . e a o mEon - s - E R N L
- i r e momomom cmowod -Il__-....-.-.-..-_.__lu ............. - N - & ko - rrmr=s = rmwsan
= mrrmor T T ] L s - rFrE®mEFE *FrFrEram- b .-l.._l N I
. N L L T T e

lllllllllllllllllllllll

LR C RO N RN hqn“tlllllll.-.-_.-.ll____..._.._q..w-_!-.-. .
At l-.-..-.-.-.-_.-..-.-..___..._.u_:. e .u._-._._.-. L )
A, -.....__n_...-q._llIl.-..-..-. ..__...uml.ll-_.-..:... ulil!.—#. T
. et LI £, b baA A rn L 1.-..-..-||1...
.1. ' ”.. .p..fnﬂi-t-tf-ﬂ”u”...H..__‘.___..-"i"-”-.”_.”.:”uuu\..-i - _._.”__._.__.H..v P " .

L]
LA L i

i ......... ..._.‘..___””.n.un.d.____._.__..rf._-.ﬂ"...u m u__.“.__p._r._.“.”ﬁ“.__m utu__.”.—”._... “"".Hum-"”””.””.uuﬂﬂ.”_
. w

L ok LA ad oL L

L ...\.-l LR " - e .._.._...f. L
LI .q.-i.._..__...- l.-i..__ .-.l.._n.-_._. LR
L1 %0 -_..--.._...I !-_.._-. 4 4 1
Ll ' 41 _-__..- 41 % - * 1
LR e I ] $n Ay L |
R U LR WU D h-..-.._ 4 L L}
..-...............1.__ 4= . 4
L o S B e

- - = - + P F P AP dund BN AN A Fdchd A E

L LI e | ¥+ " anF FEA

L I ] LI I |

LI A N | FFF =" A, PR

IBCRE NN I N N BN

- -k LI LI I DL R N ]

A s pun rarga PP E —qy o FY

iiiiii s xug st drma 09 rpna

4 an a . nmrpd AR m e m Ay

..... w m ks ma-nmopow

= rmfd b bypsr gy Ry

xm F A ama-nmem “r

el ok odhkha .r.rpo Bk

Ak & h bk m-.sm o=k

r dF4- r.araxd X ¥

rhoh o hom N

-r e - rd B ¥

|||||| - r kP a

111111 - = F

..... LK

-+ " -

-r

-

?:E{,.
N

L] _:‘::‘I

SR
..: 4

SRR

u
I_‘..q
[ ]
PURL ]

lllll
||||||
.........
|||||
111111
- e r

P

|||||

|||||

.....

.......



U.S. Patent Aug. 15,2017 Sheet 6 of 10 US 9,730,466 B1

FG. 6

2 :..\".‘: .
R ;;\l. T
S
e, . r'.-';',";.',‘:.:‘:‘ i

R “‘-t"q::’;?l.;.‘-t}x
IO i e
eI e

et
gt

- FE R,

e L L S e
- FER T LI ) 4 F &k F v & 5.8 LI ,ou
S
LR | ‘.lll'.-lrlil -t ilI.I
ST R T AN T
- o e U

e
RO N
o “'..,:q-:l:

----------

-
BEURLER N Y N PR "u-“'ll" l-'il'-l'__-‘ LI

&
Il  h bk b 4=

5 ?—:-,?,:% -
o e

- - m o bk dow ra k b o
- Sl e Wy B e I e T '
r'.."'\-"'i-":"-ll“'l -l"-".-'-."'l.."'i-'l"-l et g Ty
-k & E_d o= L ] w4 Fodow o = F i Fr - =k Fal
[ L - ' -'_,-r-.'._'.,'._‘\..'."... o ,‘_J'I"-‘_'.'..'.'-
[ i S P
ST TIT,
P
- R
&, Y
="t
S L ]




US 9,730,466 B1

T L L R 1. o dte B T T T T T S st r A R s mEEmRE R EERERLL [ T L e . Lo " [ .
“.-..__..._._..._.........n....__.. - __.........___1_..-.._-111..-.. e L L R L N T B I I I o P T T L T L IO TN I S I N B ] - LI B ' L] r L] .
- .o I~k +r a1 PP ra r ; . B R T N T L = B I T R R RN A L L T L R - . . - .
. e e e - - Bk b ok bk or e moaE o - ow.n . P kb R LB F e bk Ak - == - - Bk ok E ok ok B R EEFEro oo - N ok oro e R N ir Ferrm o= -~ -
e T Em o nomopaE oo L s mor s mpmwd by mm ra T L i rmmm 4 m bbbk mmar  4aiwmwwmarmrarmcr - 4 moramomromora - N
L N O . = M H oy A A R4 R EWOE ER NN - -a T N " - . N Y a - . - e a YN -
' 4 1. Tt . P F ot or P R EEmEEE R EEETEw - T m ol P R e moaom RN T ' ' L O R N ' ' I I . . = ke e == -
. I L I AR R e e oA . n L L P e i L LA o ' P R B A B | - ' Va . . : . . - P
.. L I T I B O IR I T L R B ) "y T PFr PP RERFR® A m T - L T 1= 1 kb n P AFrr ErFrg L [ B T B r - .
L A N B N L . P N L N L O L - T T R R R R S R A A R . LI I N L L ' [N B | Vo "
. ~ F F KL bk e - A A A NN A e L N TN A L L N N A N - - ok or kb I - " ' - ) r o - ' -
dred e pok ko Foaopoaor g onow R mpmowy rmopmomp o 1owow . .. wd m ok okoded BB oalbmbEmora s - 4 ma mEsmmmEsrs aem=r - T 4 s s rmrEer s oraw® or - A=
. A mop mom phoqgmog wmRow oo owm A m o oa oo maE EoW o - Va4 - 4 a aarammm Y R R A . 4 ie ae aa4a aoaa 4 a4 moEEoERoE ... .. aT s e meEaEE R . ow. - . - - - .
-4 4 = A4 F N =" momwomn R R E N e . - P e R R R N N N A . R r N I - " " - - [ -
. .-.1..11"-.._.._..1 LR BRI A n omom oo v oL oo e et e e e . SRR R O B P N L N R R T T . . M P, .
. - v o - - - =11 *twprecr LI R R ~ 14 10 kb rp = p ¢ - - - - - ) .
11!........1...? ' . - s L R N A N N N N 3 L taocw TEr R R P FR AR - ' - . - r
. . N ] .- e - . . - - N NN . NN - - aaan . - - R R S
a b Bwa 4 -n oo - I B R mEEEETrTSrmEEE o 1 1 on e d o mok b ok Ak B b Fmboa o P11 s ks mwrErr -n o nr1r R
. ! P L ] - - a - - . e 4. maoana AL g myEwy now e i s e dab . 4. mamamEmm A m ke yop o - e 4 e e M aa s amoaa o moEomoEoaom . - a4 - = oma oa
A a van - - o N o ok om ko wo w1 o - - - = - B A F RN AN R *ARR .. . momaaoaa - - .- - e e e e e .
TE e . . PR . FF r R o E s EREEE TR oEA e et e a, - R R I T T T . P = rom o= omm = " - [ .
L Y I I I ] L PR L v d o e w g e pd g Ay SRR LT * w7 B §owopow - - '
1% ~ " gy - rprrprpppnypr g pingh Wy ¥ 400 O -rrrrr-r=---- - . . TR A A N N I A A A L A A L T S T R T T T T L R -
L T A A ] : g 4 &L oE R R L oE L A = 4 = 4 b =k ok kD F ok Fd D E - - ' I N I N R DR R R I R RO . e e e L
'm o vk s r B mor e - s r s o =k r ke r e r -~~~ axxsrswarwr LN I A7 s mr ko rxrrErr - - = -4 arT rrrarras-rm
- . 4 m o am mEmpaagEr oy R EE o . N m " m o mE N masmEEmEE N m s oam g mor gy Ay o woa. . i e 4 e oM o E oA R AN maaa TR EE R o= . . . . . 4 4 4 4 ma moEma mEomT
. S s e AP A Ak T Mmoo ow horowocorom T L aem e s E R N EEREEEEE R N . B A N L . . - - - - n L]
N 4 e F d e ek rmoamow o R L L N T R MR R T IR - . mmammrimaama EW " .m. L, L mer e rmrFrE =EmELTAm P = e i e e e e e moa=omoa
A I A ACICANE N AP N T T T L e T L s e T R TR T T L P
T AR R @mEp X A . I . 1 o oa - = - - - [ T 1 - - . 1 1 1 R R R N A . . 1 I e e s s s memem omem =
PR FFFF Bk Famm e e - P b e A moaa L I . . ' D B . R T I T T T R I I R I
lllll - N N R N oo . - = e om e Bk b ok b BB F A oaor s N R
a2 g morop onom ok P - - ad r m e mp s wgpgnmhoamoyora s e s i i . maaw . i e 4. amawm U m ok bk omlomoaorE o . 4 a4 - aEEEmEEEaErEEawr -
TR . - P T e T R S T i R Y ST N T N N YN . . R I e
iiiiiiii "rr R T am e - N N O RO ECIEE Eat . R O N L L A N e e . e T R
rrrrrrr . -1 oy . PR s ek s m s m b mowy o om oy w'y o r ¢ ' P T T R N U I L T N T ok e e e at e A e e e
e T moe s x mm g g mmEsoE - s .-..-.-.-_-.__.-__._._._........__..._.1._.-.__._.-.- i.-!.._-_-_. ' P N T I R P e i T T B R I S R - . et '
..... .. L I I N N I R ICTI N P L T I IO R R . N N N L L T e B O I N L I R T . . .
LR T e i & ML A RS EEEFFSEEE R A “FFFdr b - - a B el A r ok Faxkmrr =1 = o .
S A m bk m ok omomoa mormoEmoEoroE. - M .

N E A N L T
R RN EEEEEREERESA RS EERENES TS [ .
- FEEL a ey,
. " -

ot e
A FEAEEFESE§EN L " X FEf T Frm=3®=TTTEoET - ., B PR .
%ﬂl#}.ﬂ!ﬂ.{”lﬂ %‘l&lﬁlﬂ“ﬁ%“\\ 'ﬁl-.inﬂ.-“......-”....”....-.....,.-. aaaaaaaa ENCICIE -, -.-........__-..-..1_--.1.... .-....1-”.1.........-....... RO ol
l...._l_-.-.—_....f...- LI I I ) I"l..-. .I.._ ...... e ..-........-..._.l._.-.-li._.-...u..”... ..... -, N " N N & % FBF

lllllllllllllllll B omk bwrorm—.r

. = 4 g & § A g A F AR g §F %W " o - - = 44 E R p P E §oFA Y FEE -

e A |-l !-.1..l-.- = 5 T .-..rla-il.l..-l.l.J.I -FJ;II..J..“-.‘_ \-T‘.ﬁ "
. - . T . R . = !
st Wt a |.-.l--.-.-.........-_. L L ..,.....-... J._.............-_._.l.._l.r..-..-..!-“l_.‘. 1_1...!‘_
e ..,r.._:r‘il.lltltl...

111111 : - -.r..,..l.._ll..-.-ll.ll.l.!l..—lln o, i o TN .-Il.-_.l-.!l.!.-.li.- Lt RO L = n d N A AP
L I | - -_- - uu .-........- h..lr_. F W .t il.i.-.i.-.lli.-i_ll.l.l ].II.L I.-. . ...-.:. - B ._—_i_.- & .-li 'lII‘I.I -.l.l.-'I“-.i_l.i.l.I_. - -.l.. o ..lr. .|...-|-i-.l-l|-|l...l|||l._ LN __.l._. -- - - ... alun-u.--nl-l._.lilh.l
- . — .....--1-...-. ya o omr .l..l....l........t...ﬂ-l....-.‘..... .i.-‘liiii.-_-_-.l.-..lli-_.li_-_- 1#..“!.....L..n......- DI L T T L L R R L R - - - - d = # -
R Lo LT LT, L T R | N g ] iy | 2 F 2 1.1 F o1t L T T L | L T T
- \ ., ___r...- _..-.. e ..-....-...___...r..-..l.r - .-.#.._‘li.-.'.-l_.!.”.l %‘:ﬂ;ﬁ.ﬂii-ihalaﬁ ._....-_-..._i.__l..-.__._.-.-..1-1..-11-1.._.1.....1......._. i ] R ............_-...__._...-_.._.-11.-11..1+ ....-.....
- . ) L4 - emrn . Cott P T T T ] n s ham - - E ] ™ u-..-.IIlll..-_.-_.-.l__._--..--.l.1......... L R R o N W
- . L A u.._n.nl.ll-..i_fu liilill.l.-_l...n.l....*.l.r!.-.l.-_.-_-_l.-.-i.-.li-...__r._. ...... R I N I B e
o R N [ | Lo gl B N . e R R R L L AR L B R R T T et e T e e L
P PR S o A r Ny N A R e,
. o, _-___..-r_r._.._--f....r., d AN J.f “erate et l\\.\\- LI TR T T T b DR B R T R
.’..-.T._Jl.f..l_l..f._;. N .l..-_..ii. ¥ n\. ...-l..t....f.f__.._l.l 4 ‘-n.-i.u‘.!.i!.ll. I." n ll.!\l-_. A .Iliu. od b Ty ey Ty ...__?.f._..i 1 -.__;. -..-1-.-111111!._.1 N L
[ - 41 5 P R - S b B P - N JE E B N EH &8 F - B R L I N L R R R R . CE
- Ard i3 £ ¥+ " rh rep & & L N N N N e R S A A I i R e .- . a
L d ll..._nn....n_:ﬂ.-..-.-..r.-ﬂfnﬂ-.-u- ¥ - e R L LR R . . -
! i I..__._r.....-#h o ...“......J...f..._.._f..-.-w ey -\\\ L Mt NI :
N R I R ..I-...f._.__ .l..i.f.-..l.-_.-.i_u.‘. ...1.1..-....!.
Tt L T T O W e L] .-.1.....1-......-.. g
LB JE I Y | .l , A

e R

o e, B .
\%\.W“llh#ﬁlﬂlﬂ“f;”ﬂ?h””{”iﬂi“‘.ﬁ

S

e e e
S S

- s kv rEkrrF F
- LI mF F R I &N, FEJ P& bkt L O - [N s r a5y or kel ER A FE FE N AN R FRE Y .. - 1 o"v"rTT PR oF
b . Elinutvl___._.-_.llt i.n...._.r._...r.r.l..l._..l.I.‘_wl || lh.l- H L 4am m r o omaErEron
. . H .-_i.-_-..-_u_..-l. .-.-..-.I | L R - ey lll- o, b N mErw ..._.l._.._...1 L ...-.1|.-.1|.-|.||...-....|..
f - 1.._3\“---..- pvp._.__l-. - ...___n. ......_....-,..__.ln..-n e ln B qh_.: o P PP e JJ._...-_-._ __r..._rd..._ o .1._..__.1 T Saaa RN -.__-” L) L
L I DU B T ) -k oy mdwh l..ﬁ-_l.... k_lﬁ ...\.1_._ e -.fd RN E FoRE = 238t .._..1___.1_-11._......._1.
-...1-_-"&...._...4...._-_ LGS g e Rk o e g o Mttt e e e T .n.\.n......__,__._...ﬂ.. ] o
..-L_..-L.._r.l...l.l..-.-_.!.-lllh.lil_-l.-.il..-..-.l.iihlri.i.!l.!!.-!.l.-..lllq.l.._. ! 4 .....rr.-..-...-!.-_-ll-.-.ul-.-.. lIl -Hl - l.n .u_m....._-._.-.-r..-...!..-..l.fh”l.l.-i.r.ili -_-Iill_l.-_l.-_hili.l.il-lilili-.- I-_il.._ll.-.t ..l..... .L.._.-._...F..H n.l..in.-_ .-Il.-l-!l.l.-_l.-.lll-_h.illl ll.._. lll..lqll..._ e _.....-.. ..... .._”...........-. r.-_..-. -.Ihlll.-.l..-lil.i B Illll.
i.._......-l.-....___.___.___....t_-.___.._...._...._...._..._._.lp._..+.....__..___.. s e mknop o=k llhn.:._.l.________r.ri...._.....-.__.u..vh [ i ok ok bRl h kP oW om L m maL g Bk Al b b ek e o A e e A P A rFd bk s dAE mrY Bwm o
. l.-.l!ll.rl.l-.-.-_._-...-...-l.ll....q\nl\. - A r =~ a AW -..l.-._-..._ » N =~ \\1 HFFFE SN R ...J..,....!.-.K\.—.n-_\h LI I A I R R EFd N FESEE R LA L
..-.-.-__..-.__.-.-h__.a._..i._.l.-...__.i...l._r.-_.J.r..l...._.__......-. I\l-‘-. 1= am s & .-_.-.l_ “. ) LR EBEELEYENE TS FJ-....._.._J..-.____- EILR I R LR TR NN AL RN R R RN N .-._J_-_.J.__._-.
L N N 'oa LR} - .I‘- L -_-_I._._-I._..._...r. .._..l_ .__.-ilt.lh_ L A T YN N E NN --h‘.__.-li._._-..._-__.l I..II...-_.__.____
. LT T I T N R R Bl . LR % b i A E EE RN LN I I L N B e R N S W ) v...fr_.rr___ LI G U R
. 1+ 4 & FFER I FFEFA - .. .'l._-..-._l_ L -....._..-r..__.-..r.. L | & Fd4 =n B @ u -4 " 4 it a&sd S 4 Fd AFFEAESP - . - . AT Ay W sk &R+ E FE NN
-w E I N RN E N R .‘.1- - .l.l.fi. .l-.-.l I-ﬂr.....ruu.. il mon N &N AN R K Al ] L O I T N I T R R e I I N I N A L L T N R P e . e Eat. ]l e imom o J ok ol ok B B o
kA4 L - - E kw2 440 T BN AN AN L E N N ¥ A4 d 0 & kwanu ., s Fgrd daddird b dassdTrrT R . LR N NG L N BN A NN
. Y 3 F \% \ln l.ll_-.l. - oy ol ..l._nl.l.n_l..r._.._r.-.. .-..q._.H-._. » l.-l.-llllllll.ll.-_-.-._l..,..ln.-..“.._.-.-.u-.\- .I.-I-_lll.!ll.qll.ll.-.l.-__.r.j..-.“. = - -_._.- = . . -_.I-..__.__..._..-__.._.-.....l.r.....l.......__._-__.-\.1. .-I.llll.!ll-_
' .__.-f””r_.._.r._....._ ___,__.r.._-.aut__u-_..m“\._.....-___.. e -‘\“ﬁ-\iﬂﬂiﬂa ,....___“__— 7 \\k—”—.ﬂ.ﬂ _.._..H..ﬂf...._—f..rri..u.fl.._ 7 u\\n\\_\. .x“_...\._.nﬂun.____ aa.__u..“..._-_.ﬂ...“.-c{_-_.ruf.-.wfj.q...._.+_.____..|.-.._...-_.____..____.n_.._.\...l.“...“u;..”.._ nn..__ ._.H.”-”._...___._4.__.:..”...:.......-._..44-_,_.,,.___._.__..__ﬂ__._._.-,__- rt%%&ﬂhﬁhﬂ\ﬂ.“h-”-“u“!”ﬁr " ...“_.J_.__...”_..-..i;..#.. LTl n“.\nu\_.l“..._‘\\\\n_\u ____-“__.“.”_..”__.H__.f
LY _J._ .-_...l -.l.-_ii.lllll._.i rm e l-ltl-._. I R .r-.,x..a__l LI e L NS I e .I._'-...n.lln‘t. II.‘ - ] o -‘L.._n.ih._ o -JI i, ..n-”_,_..x.d._l _Jl .-_.-.I.-.-_i.l‘l_l.l_-.l.-.lllil‘l [ * ._._..-. L N "] .-_.J.-u-..-_.-.l.-_-_i.l‘!l.li.l...!l[.-.l.-_illil = o - .-.u_..,. R R iy B T S S -_.-!.__!__..-.__I.ni__._-‘l.-i.ll.-.lll [ LR N A Y
"] & d & S BB & &4 FS s Fd ok - .3 1A ] A k- r e r B > .n.‘-.m-...ll..n.u_.l.!_'.rr.l - [ ] T W N LT et h.r-._" F I N RN TN B RN N e e N T EEE RN R Y L, = h s 4 1 v h & B FSE A S S d RS bk dm .2l " -l A ae
L] = |- mp m g ol e Fd FEh kg N E RN RN d & n 4 = = v b 0 BW .i......___.r..m..- | IH_I.-.-.III. 4k L IR WL B IR * b Fdbd id pFEdsdwren g, e amr A b Ed Rl d e EE oy, i a amm s e phrd d S AdAhAd st a o= AW
-.._ .Ilhl.-.llllll.ll.-.-..-.-.-_-__....-|| - = .1..\.5.!. l.l!.l......ull.....l - F_i_.r#_n.r. = L ll.l l.lll.ll_-.-_-. ] ..._..-.nm-.-. \.l.!.-l-.l ll.lll.!.-.ll.lll.- TR R S l.-IIl ll.ql.III.II.II LI B L T BRI EE Y i W A i s .I._|.|I.._.._..-.-. ...I-.ll.._.-llll.__.-lll.l !l.l.-._l..l.-..._-...__.m [ IO .._.h.-._-.._.
_ i e L RN N e L S e T i
. P o iR B T P A Y Tﬁ. .!ll - HJ”‘I{ ] ] -.E.l...-'..ﬂ“..r.._-. 13 J-”.i .-‘Ia- Y -_-#ii..-li.l I .I'.-k‘“ * .\.ﬁ.u.n\L. Foraog L .-.Ju-.._-..-..-.-_l-_liillii.li.llli.lll L] * ..__“ﬁ....L..L. L LR TP LR T --f..:-.-!.-.lh.-i....-l..-.!i!ll-..- - l_...tl.. O PR U T Y l..-l_.l..-..-.l..!liil.il.iiill! ] -.-....
R F AT RN 4 I T B ] o & F E N EE R d F Pl R - LM = 4 8 B N B ER&EBE Bl oshm owomowd o -l L = 0 4 & d & N E & & & FIFI R T St ' ek wla B R RSB F N FY F e -2 - - - v w0k F h RN F ok Fd g N N Y RN N N e
.-Il-.-..l.-ll_.-l.l__.-_l..__.l.. -t Bl Lt - L) Ill..-..-.l..__.-_.-.__..-.-.l.-_l L2 . A o n.lu.%..-u.h...."..-l.r_r“‘_.... __.__.. l._-... _.__-.Llfl.-_lil.-.-.-in.!"II l.-_l.-.lIl-.-l.-__....-.l._.-.l..- - . - H__-.....-..__-.—.h.__l.-..-..__l.-_l.-‘l.lnllt LI IR I T e N A N R I F o r N N N R -..1...... ..-.h__.-i-?__.-._-..__.l.r .-_.l- A\ o ._-.-.n . ..-\.....l.._. ._.l.__-.l.__.-_..._.-_i..-i‘.1.-___..-..-.-..-_.-.___I.__.__..__l__.._. i
L] i IR e ST ] a e s aa - L N : 4w - - L B U y B |.|.|..|L._.l e - . R a P i
4;.__..”H..Jf._........ R A, .\\\ OO /fa.u..-rr.r”.nu..._ "__Mu .q”__.u-rq_....“....u... o ._.\\‘.u..____\u““\u. _..ﬂ.n.__._..__..._.._“._ﬂ.__.,.....ﬂ...s,..n__. IR I .__.__.ﬂ.n\n__....\. i T .n.q.«..-\«..“.._.__ o L T e Al T
e \\-“‘111.1-. r a....ﬂif.-lifl - u .-..-.-...._‘._i.-l trivviun\\\\\\ P | TR ) _-..JI_ 'S ) TR R I.I-t I.H' W L ] \“-‘I .-.-J- + l..ﬂi._l ..-..-.r.l..-.....-...-_-.iiili..i.‘i.-.li!l.-! n * .t“.-..".i L e \ L-‘.i LI I Sy _-..-l—.‘ _-.._l [ l.__lwi.__-.-I ke pwra s IO .
[t R | ol & FE F FF & A ~or & T - = a4 dmrFwr AN = d 4 o P B ol & d & BN & F F 8N &I - ras - * .- 1 a2 FF & FEFEEEFAFFEFE Sk - -
£ . mlkm ol kg ARG E R LI am [ EEFEE RN - ok b oshok.som . LT 11 B % A b Fworm o - - . roa -
v d w4 4 ko o B v 4= .o wa ol d b ¥ ....‘.m...l L LW d e brwoa .. “_ I R A
FuEE T aNA -y A FaE S FryEa§an ety .._ __. l‘.. ll - - .._-_..-.._la_.-l.l.-.__...l.-.-__-.____...- . L T N R B
e e e e e -.“..\ . PR R ’ ) .

-
P

Llll.-_ll.-.-_i-.l....-.i_..iiu e L ...1# L Rl N o L e g e A i o et P L ¥ T A R
LA N XK NN JI_J__. IR F - 2+ &1 A EdERFYEEYTY - e, - ~ - [ BEBE I O I ] u - o . -
lln-.._.._._-.._.-l.... R 1.-.-....-.._..._.-_.-l.-.-.-.._...._...-m._._r...t\- \hh\llttiqll B oo
u...._l-_.-_-. .-..-_-_._. t.i\.“_-. ‘.__ 1_.._. " .a.p_u.n. ___-..___._.._...._...r..._.._.r _.......u.._.-..-.._....___ [l . \..... 1!._..__. |.._..“I-. - I__-.__.dﬂ.._..r..... ua._.-. ., L e ] ] rr et e
[ T Illh\..-.l.._-.ln....h.. Lt T Sl g I‘t- Eova e a oy e e P r Sl - IR e e e
- .-.-__.__I._-.-_i!i...'.-_l....-.l.-.-..l.-__...-.._-..____.l.__l..ll.-.l1ll.ll .|.|..._. 1. ..,.....|...t.-...||.-__._.-.-.-.|._.1.__lh.|-.-l._1I._.I.._ -._-.r.__.-_l...ll..qll > ..r o A & A & E " . . - " - .. LT -.r a o
- lul.l._-!ll.-.l.-.ll.ii.l.l.l-_.ll.-l.l-_l.-.l..-.l.-.ll__.. -..l_-..__.- ... P B ......_..I- - LI 3 .-..._.II - l._...-.l..-. - - }-{- uu.... - Lo = s N - .. RN N \-. o .IIJ. .._.l.__ -.-__. L
l\“h“\“\-h.- _._..-i_-.-. vy .___.__.._.-..._.._- __..-..... -_._r...l.-_.___.-__.--...“_-n....ﬂ._... ........_.u“.__-...-. ..q.- L __-.._.._.I”ih ___...._...._.. .-._..- H._.-.-\%\nn- ..1_-”\. L T TR B B R \w\h- . v-_.w-.-.._ = oan
& L.h.v __u.._.n....f L] .-.__.-.. -u_l__. i.__ 1.-|___-..-.1 11111|ll| r .___.._ .\-.“_ ..,.“_._.... u -u._____..-.....-.__i.- .-.- " ’ L L N N e Y Yy > DAL LA L
- ..l‘ A w. . 'm rl.-.‘.l.r-l.-.I.I.-‘.-.h‘.h‘l..‘.l..‘.‘.‘.‘.'.ll.l".‘..l—lll .l l-. - . .-.-..-u-l—..‘.‘..‘....h‘."."l..‘l‘ x N 4 & & r 8 F J ; ) .-I . . .-.-.. L.ll - .rl.‘..--..h o %‘x Yo .-Illl..‘. .|l ll . - Taen o " .l.fl..ll .-I -
l.-..r..-._-.IIl.II-‘I. J_...._ _..___nu.u.._.-m‘_ - e m oy g u-..-_-!.-..-l.l.-.i.-..___.l.l.-.ll_-.-i....l.-.l - ._-.___.. . . - Y .l.-i.l‘u-i-!.-..-ll.-..-_ 4 " wmrw \ il- .-.-.I_.-.-..._...__-.___.._...___ ._._.. LI - - y kl‘\_"‘- .._l-.-_...___._.. [ ] __.._.. LIELE LN — - a= =
T e L T L s N A D S L e D
_JJ- R M Nk kA AN EEE A F b T e s a a A AR PR AR i.\\ B Y ; -..\fl.ﬁi. .ll-\“\\ P I I R e NN LA R
. R ] B 4 kS FE FEESESSEJdSE AN F I B L B I A I T N N N = ¢l " ko & Jd B 6 B E B o EE R - w i 3 FPFAF A~ - - = 1+ 4 14 FEFEEF ILFAEFF&EEFEFEIr BB og
- L] = F o R R S drd b F s - - LI KN - : .”.. P m s om oA oM l-_.._-irllil......... ------

e W _...... M ......+ . P P T e
. T . l_.-i_-.._-i-.-l.__l lﬁﬂi\qﬁ.&qﬁ“& hh.lh.".-.."”.-.iu.l.rj

.- A f ok kR * &
L EE XN E I EERENRERENHNEJNT ....._..-......I.ll.lliiii?il'lilﬁllﬂli.ll‘.l.l.

EEEraNEaaN AR 1_1.___1r_|....q-__. a e e e ._.l.-.-lI-.lIlI....-
\\\\\A‘\.\\ 7 ww..““.m”!nu”..”%“”wru””“w“Hﬁ#ﬂﬁ%ﬁ.ﬂ.ﬂ AN SN

R e
" -] i”.___“___”_-“r“_-.nln_.-h l-‘\\\\\ L\\ll.\\ ..
h.-___._..._.-.-_!.n._ S N R AN A A A L " Sutlied

%

- bl r kbAoA

-.J“.____”.__.u“.__wq 4 Y AT WAL EE LAY T i AR N
S N aRs
S ot “%

. - -
lllll LI B N L L L N - illi!i.l.ll'i.l.l.-.ll.l.l..!.d.._.].;1...-!.. ' W N M

e - -7 —F aFdFFa A

[
L ' R .
I L N A T T e I W M N N M MM - -

7 xﬁwﬁwmm‘h%\\\mﬁm””H.”mw”w.wﬁwuwwwﬁﬁ\\\\ ._
» T .lr.. -

\-\- i-"l"‘..n-r”_”.“r-“..”ﬂm-u”-_ LR e LA
A

._u_,,ﬂ._v N e et v

m._

e
.-.u.-l\lh.q__l.
Fe o am e ma .
......l\l.\\\........-..._....-... R
) ' l“ C R I |
- L i
N

oy
: s s A RN ke ..._.H.....”.r.-..iu..-_.-.‘.ltl "
_...._.11. ol |__..-|l.-._rr,
e _ mﬁ%w,.

L

..nn. p %
i A_r.n ._-_n_r.n ] _l.-_.-._.n.

kﬁﬁ“ﬂl”fﬁ“tﬁfﬁ”ﬂ”ﬁ.—.ﬂ! .l..-_ 3
o i

iy

¥ T EFAEN

1HII ‘.1 .l-

- . ow A

- " - - . LI ]

r o mw . - e
A

ata R e e .
| 7 e / .
_ 25 L 7
X AT,
- ' toat s
Do o N 257
....l._. .u.” -.._ l-_- ._.-_ll.__.__”-“...“-.“-_”ln.__l..l” .”._. - L l_.-..-..h_.._._.-. ._u__.l.”.-”-..l.”'.”““i_.-_ .Ii .IV [} a
. LI LI IR TR R R H g,
* AR - ) * .......__._-..L..._-_.l...l .._1-..-|

'
RN O N
+

7
S

Aug. 15, 2017

e

”_. s ..._”1_-.-.._._.”l.ﬂ-”I.l”-”h“llti.lm\iql o AN AN N - “..
4R LA L E R o l....a_.ﬂ-_-. i N Y T N N N ..Ll a
- v i e om ..-.-.-... N N T N T e . - "
. ._.__.1-1\‘1‘. R R i e e T " e ! n\..
[, .|-M..Q‘.~.1‘... [ T T . l‘
* .

L T : -

(o e

li.;*."*.":'f"':"f.

*_'F-lf

e

Ny

.
-

S

=

U.S. Patent

- .
- o
._._.__.._.,,,... L TL L. T i B A P O S
#...-..-"..-.a.'.l.q...-l.-......__..-....-l.-.-__.-.-.-.-...l.. v
.1.! LY . ML . .
a - .
- ..




[ R

-
lf.r . l‘-..l

r k'S
e u“_._: ___.._...___-._.__“- wnnut"”.‘._wqai - v
+ __._.,.__...__.“.._ Py b

) ‘“- 5

7 & _..,...ﬁ.q ;

'y
L]

US 9,730,466 B1

Ll Old

N xn\%.n.&.“\%\\..m%ﬁ#ﬁ.&@

I.‘Ill H - Rl-f |I .1 X .
: .,...,M..,...q..ﬂmﬁ..,.u: o

A -
" o
L T ....._-.-..-H-l__k-.-\_..u.-.,. "

LI )
L _....-_.l..-... -

L . - -
' u-. f r i .-...._...__.-.1-.:..||...-.
o .-.Ililil.l l-.llI.-.ll.-”.ruh.i-L. l-.l.... Il‘.a..-l-.-J..“-..._.“Ili- -.:W.”.Illl!l.u..l.”\ l..“ln!‘ - .-Jl.,..-“\.l lll.rl.-.rulnl-_l-.l.-..”..—.ulll.-ln.-l ..-Illlil-l.,.-. .l-.._ . -...-.I.I il = - T m e LD - LA
V. - . £ . P . . A -
r. ..-.....-.1._“- v -...l-s-.1 .-._--J-__..-. 1__...l -‘_\.-_JM.-I-...-..-._........__.-.... lnu.u-.._.l.__ l......q.a--....--.l O - \-L.-..-.,.-...-. [] \-.ﬁﬂ.u-.._.l._.l._.._.-.- -|.-..__.-+-._. “-...-.r._.-.-_n-l.-_.-.........-.-.-_. .....__.-1-_.-.;.-...|- ...1__-. - ekt -...:....l...l..&. iy ......-.“..-_...
] - .”.“..l L ...-_1_.. MO v_ RO ...l-.ln.nJ .-.nl.-.__-...,._...-._l lll.-”..un__-.\ -k l___”....ﬁl l.-l!l.._.. LS L T I L S e 1-.__--..__.._..__..- PERCICEE
A e, i ....\.._1__._... oy P ) T e L oy e \\.- L o L L L T o L P S D i ety e e ,.__......+. e w ey
4 4= e Ve L . A E e L a womat LTy ] I P T e e I R4 A RO S Lopap Tl e
- r# Sk w e w t  pa w aTe  m  a u Te eT w e r r, w T e e = e e T T PRI A el e e worn O A e R TR N MR A
' ren -...._ -.....n-l-u.k_.l-_- . .-..-__._.-...l. S ..;.....-......1 ._.-...rl‘._-_...-ﬂi .._-...-..r.l .\‘_.1 g .I.__....-.-..- ._u..r...--.11.. LT o T S et e ...-r.u__lt-l-.- J...-h..--l_-l...\-;_ |....-..-L.- 2
B L P L Lt e N S St FLIC N LT L LR L . ' Lt e o, T T e L
. P ...w_.-._..-..._ l.r-. C e LPCCRR A “..H.-._.l._.__..:. Pl ] -i..#.rnl..-.._-l-... .- PR SN . e raa - Te e T N " T BN - .Jun. .nf........ .._.--_.-1-.”..".. -
‘ - R e e T e 4 T e A A . - . S R RN ._.....n.f -1_an..._.__ A et
- - - -y B ] . - am - e g s aaqamP,e g g pm . am - T e e T T A B P T . . .._.1 - sl e g
Y o - M iy -.wn...h.-..” - O ...1-_.._-._._,_.. |..-._. .-..l-ﬁ._l-._. ._.l.-__-...- RO - . - N - . - - - - R - BCRDM R e et NI e
1 Ta e et el R Wl e .....J. - ! . | . . A Cat .\...l " Y .
nnnnnnnnn L i s e Ry e wa Py -a a'a a Taa s M a a s N s . cateaT s al W s !
» . k atata! lnl. L] ‘.‘\ L _|..--. -.....I l..“1ll'n s T - - T . T q - A . T, rr AT et L 5 . Eor
IR SR R i e S T T L T RS PRSI
- . - - . - -
P B e e .-_.“-_...._ ) -k . FR L R R .._..._“.;.|1|1--.-.-. - . - -
- R T - T T . -.......-.-..... - . i
R wla A e e L ata'e o [ -
....... Pt R R M e v .
DR ] L b L P L I L ; ¥
- ata” . e am CwtaTe At 4 !
- -4 - 4o L]
LR L ~ .
s e Lateel o . .
- . '
- S ¥ .
. - ” |l“-“-. 1.—_“l- ...... + .
S - P -
el F. t -
- s “a ' h
e T B .

A ;
. L)
] ...{.. - r
-~ ¥ A 7
.. g 5% b . -~
0 .-.. .._.t..-_...h.a__\_‘.u__._...”._. .. J .._....._u A -
- AN Gt mmer
8 . /3 \\\\ .
" 5 A -
- -v\m.#! .1.-.... -H1_. .th-ﬂ”mﬁ”.ﬁf ey \\ ‘e ’
~ " R e N S
e , ; o i e A A A u.x\ 7
S T e \\ , R s S )
P’ . Y T P o e L TR e T I
_ e I Tt AT e el : NS A L S L TR e “..”,”.....,w...“.,..4.”_”...,....&14..._“.““m.“.x.n“.\. .
h v .n} A R R R ALY e ey : R L e N o R St N A .ﬂm_.w
_.uu_ .____-. . .1.-_. .-_.__..._____..._... Pl o ..___.._. bt .__._.._ [ L A ek e ..1”_.._...__.__.. ._....-..__ o ____._-. ' - L o, T e e ﬂn.p.r.‘.q....__.._nm...._.....u_..urq..n...T..._..
- N ' PN .__..-u_..1.“-.lr|_._.ﬁ. . . T el ...l!..-..,..,,_u ..._.___..-l-_....."..m._lv..___.-..._......-.‘.\.\ll\l\\\
S s . e L e e T e e .
; s W_J..mw_m.,.,_.U.h..“..,...*._.i.u“”.n..,....om_.m.,“\_\\\...,
o L __._.._,_.-__.-_,._”...4..1._....._H,..x.‘_._.mx._.)...ﬁ_.w.:_...&w :
e T el e S e e e \\.W...V
e aT . e T TaTe, - e T tetate .++__.”. ...........u.

. . .
ST IR A

R T

..................... . .
e == - + A m o ] r - - .
P - - - e - g pL L
¥ LR FE P L N b g
..!-I.l.ql.._ﬁ._-... " .y aa nao na - - - B e L L 2y m N om ", .
N i - T L n_...-.-". - - - et e AT 1 - - - - B A LA o el
. . - - . " -
e "V LT e “_r__....-._....- L o -._1..1__..1 I P .__..1-..._....... .._H- ....... L A l%%
e e STeAT, et T ma"ata STyt - - - - . a'a - et atm"n - ataty L, e T ; =,
" - E -l - - - - - L C - an A ] o el e
e SN s N L I I bl e I 2l I Lt
' r.l-.____fr P - ' D P S B P I I . “on
Rl St Tl A T T A AT e A - s - s - - " s s A" I L L T R 4+ a
P P s - . - -k [ et e S a e .
o T T TaTp T . " " e ey P PaCal I R Wty )
S ELEE - . b =, N . LR T mm s Taw A= ] T m - ad =" e A w T ...-..-.ﬂ-.:...-.... . =  omr
T e aTeT e I e T CetaTo L @TeT T ATt AT T L I
+o LL U R N - LA SRR nrnt Tew T eI T =T B e A A Sl s L I N R
amma P T At e e e L L] . LA TSI mRAR A Ay e,
- LS L e e S - an - e . - " M =Te st A Te e e ta Tl . . -
- T e aTmm'm maw aTew . e aTeT w'ea e s a - a'n a w'a alur a s v - alu"r a
e R ALy ] B T Pl N 3 T - - el a - = Pt r -k
L D Pl L e IRl A - PRERE MR ; I !
- a“r 4T - aa - ] - - - a - - -
- a - N N . - a'a s rra m e -’ - [ - - - -
L -.-_._-.. S 2T o b * i Cn al "’ 4+ ATt TaR,
XS ..n.“.__-.u.__....-_. . r LN R Y e T I AT LN Y " .
P M S e T et At LT
IR - - Pt - -

6 "Oid

- -...._........ ..._...--...___-...1 _.__.“_-._1-.
OO A

B i L s e

O e, St

TR R, e e T D o e

R AR RN auw:uxtmf%\t.“ﬂauw,%% o e
R AR, LA A NCI R e e ._.”w.__.“.........m

e e S S I I R Tl B e IR i

B L AR A BN

i Wk At

Aug. 15, 2017

a
Sk A ek e e el e - o T I B I LA B el Rt b n R el n b v l%”‘“ lh-... P R
. . o a -~ . . . W wtal .
L T L N st e -._.-.Lq_ Tal ko r L i P Tl AT T
hhhhhh Ve . el ma'a T tea S N L
* s e L L L L NP L B
w s .. N PRI . Cur e A wd
' L e ke F ety B e D e 0 e L '
s - e aTe o aTe - a o mat, R N N N N N
- e - - - - - - - -
. £ F AT e T e . A et " -
. . Iy - L n Ca - -
: . ' [ N a"a"a - - a -
& . - . - =T . .
"a ra 2 N N a - - ERCICE S .-Th.......-h“_h“......l--- e Sean s a e e . e e v a e e e 2T e e Tae - aaw e KR T Taln e m " a - . T T
- - . o R P k - e ST Rl ok P . . L R " T Tt - e Rl AT L R Rl - - -
. : ST A T A e e T T LT T T T e L T T T T e T T LT T e T T LT LT T T . -,
- =T Tt s - - - - - - . e - . - -, N e e e e aa - = - - - =T . T - = [ - P e S m = i a= e i e ar = srmr = P S = -
- e - - .. . . maT s am e A e . P T a L Te e =TT AT e A AT e e e s eta e kT e e e e e N R N S T e T S
" ) - - [ - 1 x - - - - " " - * - F = " " [ - a - F r F " Pl s - F
' = - . ) nr r r - LI 4 r "
- . -- =7 - P - =T- [ - =7 =TT e e - =7 -
- e S . e o el Rl K g N o P e T T T S - - e aTa s
! i - v P I W S o o P o gt g g A i i b o M .
- P D . wr s - - . e, 'l
- At T a aa . 4"
e L= - - A T .
LI S R . a e .
L I T ] - n o= -
PN PlaTa o - la PR . »
A, Teea " - - -
ot P . - LF ]
R I - :
s T
....-_..-..1...- ..... s
- . - R
] e - ‘. - n H
a m'a s " a -
- - ] - -k - P
-y s ' [
L - - - - - -
-I. - - -
e - e a Auta S, .
e mm == i aTa"a - . - e
..... - - -
ty . a P
..... L. . .
e ] aa - - n
v Taa an - a -
LR _."..-.-.,,. o

U.S. Patent

o

™~

S
-..-I

S

o

P

RN

M L
L]

-
n
r
L]
[ Y
[ ]

L]
T, _.:.‘..; N

e
I-‘i

]

'|l. h -.‘1

o
."‘
-

»

" -
- I.-F

[ ]

L
St

"

I"- l-
RIS PO
‘ ".:l vt
T

I-'l‘. *

"k
|':--il

T
''m

¥
-__h-.l__.l
Tia Tt
A
LI
o
.....l.-._.“.__.” . “li._.“.__.-l“ )
T
r“.. o e ln.-.”-.... ) ._“-_.-.-.. ..”.__....1
N e Tl T Ay
LI ....“...._.1... . .-.”r _r
A R
-.”-.l...u T .-”-”-”.. b
T,
__..--l.._.l“.-.._-....1 v “___ u



US 9,730,466 B1

Sheet 9 of 10

Aug. 15, 2017

U.S. Patent

r o om o d L.
e
1.-_.111.._“.._. o
iy L

SR 1_.......“..l-h
. . ..r.-..-._l-ln._.__..- IO 3
. O O B RN |
- N I R I |
. a - L I I )
. g me wm Y

O L A f== F 44 FaAN

\ ”._L._... |1"._.”..“.”.1... “._.”ﬁt____.l--.l.. -

Ve
’

L '
Y .}.m,.w‘..\\\mmw\“xx» AN
e e

= d b h I m - o g B0 8w b § &b re bk b a
L.l o 4 d Il.l...‘..‘x.ﬂ.-l'l....l.r.....

I w -
N A
T e T

- o
P
e,
AN A
» I.‘.h. y .l.llI

humﬂ-a..\w -—”-”.a_.fu...__. ety

Dl O I

- o u L ‘..._...__" .
S ﬁ%mﬂaﬁh#%%\n\\




US 9,730,466 B1

Sheet 10 of 10

Aug. 15, 2017

U.S. Patent




US 9,730,466 Bl

1

FRUIT SLICER AND JUICER APPARATUS
AND METHOD

RELATED APPLICATIONS

This U.S. non-provisional patent application 1s related to
U.S. Provisional Patent Application No. 61/869,939 filed by
applicants on Aug. 26, 2013, and claims the benefit of that
filing date.

BACKGROUND

Field of Invention

The current invention relates to an apparatus and method
for juicing a fruit, and more specifically to slicing and
juicing a fruit 1n a single device.

Prior Art

Prior art fruit juicers typically require that the fruit be cut
half, or 1n smaller pieces, before juicing.
In one embodiment of the current invention, a whole fruat,
such as a lemon, 1s positioned 1n the juicer. A blade 1s
provided 1n the juicer so that the fruit can be cut in a first
operation, and then juiced in a second operation with the
same device.

1n

SUMMARY OF INVENTION

In one embodiment, the fruit slicer and juicer 1s a hand-
held device that permits slicing and juicing a fruit 1n two
casy slicing and juicing steps. The device includes a cradle
portion, a squeezer portion, and a blade assembly. The distal
ends of the cradle portion, the squeezer portion, and the
blade assembly are joined at a hinge, so that the squeezer
portion, and the blade assembly may be rotated with respect
to the cradle portion.

A lemon or other unsliced fruit 1s placed 1n a cradle in the
device cradle portion. In a first slicing step, the user grasps
a handle provided on the blade assembly and rotates the
blade assembly about the hinge toward the cradle portion. As
the blade portion rotates toward the cradle portion, a blade
on the blade assembly slices the fruit.

In the second juicing step, the user grasps a handle of the
squeezer portion and rotates the squeezer portion about the
hinge toward the cradle portion. As the squeezer portion
presses into the fruit, two spaced apart protrusions simulta-
neously squeeze the fruit on each side of the blade.

The combination of the slicing and juicing steps facilitates
a quicker and safer juicing of lemons and other fruit. It 1s not
necessary to slice lemons or other fruit with a kmife before
juicing, or to touch sliced fruit.

In one example, the device has a strainer to keep the fruit
juice iree of pulp and seed.

The device slices, juices, strains, and directs juice out of
lemons and other fruit in two easy steps. The user does not
expose skin to a knife blade, or expose clothes to acidic fruit
juice.

Homeowners an use the device in their home kitchen.
Restaurants, bars, and nightclubs can use the device for
slicing and juicing lemons to marinate foods and to make
mixed drinks in a quicker and safer manner.

The users of this fruit slicer and juicer will benefit with
respect to convenience and safety. The users will find the
device’s two steps fast and easy and will appreciate the
distance between the device’s blade and the user’s hands.
Once the juice 1s being extracted from the lemon or other
fruit, 1t will be strained and exerted onto the desired area.
This process will eliminate pulp, seeds, and spurts of lemon
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or other fruit juice. This quick, safe, and easy process of
slicing and juicing a lemon or other fruit will allow 1ts users
to do so with confidence.

BRIEF DESCRIPTION OF FIGURES

FIG. 1 1s an exploded front perspective view of a first
embodiment of a fruit slicer and juicer.

FIG. 2 1s an top front perspective view of the fruit slicer
and juicer of FIG. 1 1n a closed orientation.

FIG. 3 1s an bottom perspective view of the fruit slicer and
juicer of FIG. 1 1n a closed orientation.

FIG. 4 1s an front cross section view of the fruit slicer and
juicer of FIG. 1 1n a closed orientation.

FIG. 5 15 a top perspective view of a second embodiment
of a fruit slicer and juicer 1n a closed orientation.

FIG. 6 1s a bottom perspective view of the juicer portion
of the fruit slicer and juicer of FIG. S.

FIG. 7 1s an top front perspective view of the of the cradle
portion of the fruit slicer and juicer of FIG. S.

FIG. 8 1s an front view of the fruit slicer and juicer of FIG.
5.

FIG. 9 15 an top view of the fruit slicer and juicer of FIG.
5.

FIG. 10 1s a side view of the fruit slicer and juicer of FIG.
5.

FIG. 11 1s a bottom view of the fruit slicer and juicer of
FIG. 5.

FIG. 12 1s a rear view of the fruit slicer and juicer of FIG.
5.

FIG. 13 1s a side view of the fruit slicer and juicer of FIG.
5 1n an open orientation.

FIG. 14 1s a side perspective view of the fruit slicer and
juicer of FIG. § 1n an open orientation.

FIG. 15 1s a top perspective view of the blade assembly
of the fruit slicer and juicer of FIG. S.

DESCRIPTION OF EMBODIMENT

Fruit Slicer and Juicer Device

The following reference numbers are provided for con-
venience 1n reviewing the figures. FIGS. 1-4 show a first
example device 50; and FIGS. 5-15 show a second example

device 150.

First Example—Lemon Slicer and Juicer 50

blade assembly 46
slicing handle 30
blade ring 24

juicer spaces 28
blade 26
slicer bolt rings 22

juicer portion 48
juicing handle 38
juicer protrusions 34
blade space 36
juicer bolt rings 32

cradle portion 44
fruit whole-dome 12
dome bolt rings 10
blade indention 14
seed/pulp strainer 16
juice funnel 18
dome handle 20

hinge bolt 40

hinge nut(s) 42
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Second Example—Fruit Slicer and Juicer 150

blade assembly 146
slicing handle 130
blade attachment rivets 131
blade 126
slicer hinge rings 122

juicer portion 148
juicing handle 138
juicer protrusions 134
blade space 136
juicer hinge rings 132

cradle portion 144
fruit whole-dome 112
dome hinge rings 110

juice funnel 118
dome handle 120

blade guides 180
fruit support ribs 185
legs 190

stop hinge 140
clip 146

First Example Device

FIG. 1 1s an exploded front perspective view of a first
embodiment of a fruit slicer and juicer 50. FIG. 2 1s an top
front perspective view of the fruit slicer and juicer of FIG.
1 1n a closed orientation. FIG. 3 1s an bottom perspective
view of the fruit slicer and juicer of FIG. 1 1 a closed
orientation. FIG. 4 1s an front cross section view of the fruit
slicer and juicer of FIG. 1 1 a closed orientation.

In this embodiment a lemon slicer and juicer 50 comprises
a blade assembly 46, a juicer portion 48, and a cradle portion
44. Handles are provided on each of the blade assembly 46,
a juicer portion 48, and a cradle portion 44, and the distal
ends of each handle are pivotally connected with a hinge bolt
40.

The blade assembly 46 comprises a slicing handle 30, a
blade ring 24, and slicer bolt rings 22. The blade ring 34
supports downwardly extending cutting blade 26. The blade
ring 34 has juicer spaces 28 openings to permit juicer
protrusions 34 to extend through the blade ring 24 and into
fruit positioned 1n the fruit whole dome 12.

The juicer portion 48 comprises a juicing handle 38, two
spaced apart juicer protrusions 34, and juicer bolt rings 32.
A blade space 36 1s provided between the two spaced apart
juicer protrusions 34.

The cradle portion 44 comprises a fruit dome 12, a dome
handle 20, and dome bolt rings 10. In this example, the fruit
dome 12 comprises a blade indention 14, a seed and pulp
strainer 16, and a juice funnel 18.

FIG. 4 shows the blade 36 positioned between the juicing
protrusions 34 when the device 1s 1 a closed position. The
blade 1indention 14 serves as additional space for the blade
26 during the slicing process. In this example, the blade 26
1s connected or integral to connected to the center of the
blade ring 24. The blade ring 24 1s attached to the Slicing
Handle 30 and serves as a reinforcement to hold the blade 26
in place. Empty spaces are provided in the blade ring 24 on
cach side of the blade 26, and serve as juicer spaces 28 to
allow the juicers protrusions 34 to pass down on both sides
of the blade 26 during the juicing step. These spaces permit
the juicers protrusions 34 to squeeze the fruit without the
blade 26 interfering with the movement of the juicers
protrusions 34.
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The juice funnel 18 typically directs juice tlow into a
container as the juice portion i1s pushed into the lemon or

other fruit. In this example, the seed/pulp Strainer 16 at the
bottom of the fruit whole-dome 12 captures seeds or pulp as
the juice enters the juice funnel 18. The juice funnel 18
completely surrounds the seed/pulp strainer 16 1n order to
direct juice flow while avoiding spontaneous juice spurts.

In this example, a hinge bolt 40 and nut(s) 42 are provided
to pivotally secure the slicer bolt rings 22, the juicer bolt
rings 32, and the dome bolt rings, so that the slicing handle
30 and the juicing handle 38 may be independently rotated
toward the dome handle 20. When all three handles are
squeezed together they fit like a puzzle. In this example,
there are two hinge nuts 42, one on each side of the hinge
bolt 40 which will serve as reinforcements to keep the bolt
and handles 1n place. The hinge bolt 40 will serve as a
rotating axle that will enable movement for the handles. Two
bolt rings are provided on the distal end of each handle, with
a hole through the center of each ring. When all three
handles are stacked on top of one another, all six holes will
be aligned 1n order to pass the hinge bolt 40 through all six
holes. In this example, the bolt rings are the largest on the
dome handle 20 (bottom), slightly smaller on the slicing
handle 30 (middle), and smallest on the juicing handle 38
(top). This sizing will allow all of the hinge rings to align
and all six holes to become parallel. Once all six of the ring
holes are parallel, a single hinge bolt will be passed though
them and a nut will be placed on each side of the screw in
order to hold all three handles and the screw 1n place.

In this example, an entire lemon 1s placed 1nside the fruit
dome. In a first step, the blade handle 1s brought down and
squeezed, and this action slices the fruit. In a second step, the
juicer handle 1s then squeezed down; and this action juices
the fruit. In various examples, the dome receptacle may be
s1zed for fruit such as lemons, oranges and grapetruit. When
squeezed down, the juicer protrusions 34 will squeeze a

lemon, or other fruit, that 1s placed in the whole-dome 12 on
the dome handle.

Example Operation

At step 1000, place a whole uncut lemon or other fruit into
the whole-dome area 12 on the bottom dome handle 20.

At step 2000, grab the slicing handle 30 and squeeze 1t
downward into the bottom dome handle 20. This will force
the blade 26 down through the center of the lemon, slicing
it 1n half.

At step 2000, grab the top juicing handle 38 and squeeze
downward. This will force the juicer protrusions 34 past
both sides of the blade 26, and down 1nto the whole-dome
area 12, thereby juicing the lemon.

As the lemon halves are being squeezed, the juice will
travel down through the seed/pulp strainer 16 and out of the
juice tunnel 18 into a container (not shown).

The lemon slicer and juicer 50 1s similar to a typical
lemon squeezer, with additional features that make the
lemon slicing and juicing process convenient and safe. The
device allows you to both slice and juice a lemon 1n two easy
steps with one device.

Alternatives

The matenial that will be used to make the handles of this
device may include but 1s not limited to steel or other metal,
or plastic. The material that will be used to make the blade
of this device may include but 1s not limited to stainless
steel, metal, plastic, or ceramic. The maternials that will be
used to assemble the device may include but 1s not limited
to steel, metal, copper, or plastic.
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This device color schemes, shapes, materials, designs,
dimensions, mechanics, etc., may be altered or changed
based on the manufacturing process, the manufacturing cost,
and based on the device’s use.

The device’s artistic design may be altered or changed at
any time depending on advertising and marketing purposes.
Although the concept will remain persistently similar, i1t’s
dimensions, materials, design, and assembly may be altered
or changed due to product expansion and improvement.

The shape and material used to make the device’s blade
may be altered or changed at any time depending on the
most eflicient, convenient, or saiest way to slice the fruit.

The device’s funnel designed to more properly direct
juice flow could be manufactured as attached to the bottom
dome handle or unattached. If the funnel 1s manufactured as
unattached, the device may be slightly altered to allow the
funnel to be a separate component that may be screwed on
and off. Also, the funnel 1s an optional component that may
or may not be used on the device at all depending on the
manufacturing cost and process.

The proportions and measurements used to manufacture,
design, assemble, or make the device can be altered or
changed depending on the most eflicient way to operate the
device, and depending on the most eflicient way to slice and
juice various fruits.

This device may be altered or changed 1n order to apply
its concept to a broader market, making 1t compatible for
other vegetables, fruits, or foods.

Second Example—Fruit Slicer and Juicer 150

FIG. 5 15 a top perspective view ol a second embodiment
of a fruit slicer and juicer 150 1n a closed orientation. FIG.
6 1s a bottom perspective view of the juicer portion of the
fruit slicer and juicer of FIG. 5. FIG. 7 1s an top front
perspective view of the of the cradle portion of the fruit
slicer and juicer of FIG. 5. FIGS. 8-12 are a front view, a top
view, a side view, a bottom view, and a rear view, respec-
tively, of the fruit slicer and juicer of FIG. 5. FIG. 13 1s a side
view of the fruit slicer and juicer of FIG. 5 1n an open
orientation. FIG. 14 1s a side perspective view of the fruit
slicer and juicer of FIG. 5 1n an open orientation. FIG. 135 1s
a top perspective view of the blade assembly of the fruit
slicer and juicer of FIG. 5.

In this example, the device includes a blade assembly 146,
a juicer portion 148, and a cradle portion 144 all joined at
their distal ends with a stop hinge 140. As illustrated in
FIGS. 13 and 14, the device has an open position of
approximately 120 degrees so that the blade and juicer
handles can be conveniently grasped.

In one example, the blade assembly 146 includes a
stainless steel blade 126 attached by blade attachment rivets
131 to a cast aluminum, aluminum-zinc, or polymer slicing
handle 130.

The juicer portion 148 includes a juicing handle 138 with
two spaced-apart juicer protrusions 134 providing a blade
space 136 for the blade 126.

The cradle portion 144 includes a dome handle 120 with
an integral fruit whole-dome 112 for holding a lemon, lime,
or other fruit supported by fruit support ribs 185. Blade
guides 180 are provided. Legs 190 are provided on the
bottom of the device to prevent tipping.

The slicing handle 130 includes a pair of slicer hinge ring
122. The juicing handle 138 includes a pair of juicer hinge
rings 132. The dome handle 120 includes a single dome
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hinge ring 110. A stop hinge 1s formed by providing a stop
feature on the distal end of the juicing handle 1n order to
limit the travel to 120 degrees. A clip 146 1s provided
through all hinge rings 1n order to serve as a pivot element
and to hang the device for storage.

The operation of the device 1s similar to the operation of
the first example described above.

The scope of the mvention 1s not limited to the particular
examples and embodiments described above.

What 1s claimed 1s:
1. A hand-held fruit juicer comprising
a blade assembly comprising
a hinged elongated blade handle having a proximal end
and a distal end, and
a blade extending from the blade handle;
a juicer portion comprising
a juicer handle having a proximal end and a distal end,
and
two spaced apart squeezer elements extending from the
juicer handle;
a cradle portion having a proximal end and a distal end,
the cradle portion comprising
a cradle handle having a proximal end and a distal end,
and
a dome receptacle formed i1n the cradle handle, the
dome receptacle comprising

a strainer, and
a plurality of fruit support ribs; and wherein the
blade handle, the juicer handle and the cradle
handle are all co-extensive and
a hinge element connecting the distal ends of the blade
handle, juicer handle, and cradle handle,
such that

a portion of the blade handle between the blade and the
proximal end of the blade handle 1s configured to be
operable by hand,

a portion of the cradle handle between the dome
receptacle and the proximal end of the cradle handle
1s configured to be operable by hand,

a portion of the juicer handle between the squeezer
clements and the proximal end of the juicer handle 1s
configured to be operable by hand,

the blade 1s rotatable from a {first position substantially
nested between the spaced apart squeezer elements,
and a second position substantially within the dome
receptacle, and

the squeezer elements are rotatable from a first position
withdrawn from the dome receptacle, and a second
position substantially within the dome receptacle.

2. The fruit juicer of claim 1 wherein the dome receptacle
further comprises a juice funnel.
3. The fruit juicer of claim 1 wherein
the distal ends of the blade handle, juicer handle, and
cradle handle comprise hinge rings; and
the hinge element 1s a bolt.
4. The fruit juicer of claim 1 wherein
the distal ends of the blade handle, juicer handle, and
cradle handle comprise hinge rings; and
the hinge element 1s a stop hinge.
5. The fruit juicer of claim 1 wherein the blade assembly
turther comprises
a cast aluminum handle; and
a stainless steel blade rniveted to the cast aluminum handle.
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